1. Introduction. - The occurrence of stationary convective instabilities in thin horizontal layers of nematic liquid crystal under vertical temperature gradients has been the subject of several theoretical and experimental investigations [1] [2] [3] [4] [5] [6] [7] over the past few years. Two particular arrangements have received special attention. In one the anisotropic axis of these transversely isotropic materials is initially uniformly aligned parallel (planar orientation) to the bounding plates while in the other it is aligned perpendicular (homeotropic orientation) to the plates. It is found that stationary convection is possible if one heats the lower plate in the former configuration, as is the case in isotropic fluids, but in the latter configuration the upper plate must be heated.
In these cases typical critical thresholds are greatly reduced compared with those associated with isotropic fluids having similar mean properties. Velarde and Zuniga [1] show that steady convection is also possible in a planar sample when heating is from above.
However the critical threshold is such that this is unlikely to be realized under laboratory conditions. [8] in an experiment related to the problem under discussion.
Since detailed accounts of continuum theory and relevant physical properties of nematic liquid crystals are to be found in the books by de Gennes [9] and Chandrasekhar [10] and the reviews by Stephen and Straley [ 11] , Ericksen [12] and Leslie [13] , no further account is given here. However for completeness a brief summary of the continuum equations using the notation employed in reference [13] is contained in an appendix to this paper. Chandrasekhar [ 15] Secondly we consider solutions which depend only upon r and 0 (see Fig. 1 a) . Neglecting the gravitational term in equation (2.6) (1) Here ( is the 6 x 6 unit matrix and Q 6 is the 6 x 6 zero matrix. To obtain accurate results the equations are integrated directly using an orthonormalization procedure and further details are given by Conte [19] and Barratt and Sloan [20] .
in evaluating numerical results, this paper uses experimental data obtained for the nematic material MBBA. Assuming the Parodi relation [21] , the viscosities are taken to be those reported by Gahwiller [22] . We use the same values as Dubois-Violette [3] for the parameters Kl, rc2, k1 and k3 and take k2 = 3 x 10-' dynes (Haller [23] As is discussed later, the difference between the two thresholds is due to the slightly stabilizing effect of the Coriolis force. We also note that the direction of the rolls in both cases is perpendicular to the initial molecular orientation and the critical wavenumber is a = 3.0.
The anisotropic mechanism which drives the instability is as described by Dubois-Violette [2, 3] figure 2 and the critical threshold is Rc = 1.613 x 10' with the corresponding wave number a = 0.29. Thus the magnitude of this threshold is 103 times greater than that found when heating is from the outside. Since the associated temperature difference required across the sample is so high, one can hardly expect to observe this instability in a planar sample heated from above. However in the cylindrical geometry one can increase the centrifugal buoyancy force and therefore reduce the size of temperature gradient necessary for the onset of instability. In figure 3 we illustrate the neutral stability curve for a nematic whose material parameters are identical with those of MBBA but with a3 = a3 I. In this case one observes that the small wavenumber instability is no longer possible. The reason for this is that the torques rl and r2 are no longer in competition but rather strengthen each other. Hence the system is stable to heating from the inside while the threshold for instability is lower when heating is from the outside than that found for a3 0.
The relation (4.21) where R --_ BY', with the result that the centrifugal buoyancy force is equivalent to the gravitational buoyancy force in the corresponding Rayleigh-Benard problem, except for the influence of the cylindrical geometry. In the present problem there are two particularly distinct arrangements which are analogous to the planar configuration between parallel plates. In one the director alignment is horizontal and in the azimuthal direction and in the other, which is the case under investigation here, it is parallel to the axis of rotation. It is thus the geometry that gives rise to the Taylor-Couette instability studied in this paper and the rolls develop in such a way that they are perpendicular to the director. At this point we note that in the corresponding problem for isotropic liquids the rolls are aligned with their axis parallel to the rotation axis as is demonstrated by Busse and Carrigan [24] . This also appears to be the case in the experiment of Carrigan and Guyon [8] with nematics when the molecular alignment is horizontal and the convective rolls are observed to be vertical.
Increasing the angular velocity means that the effect of the Coriolis terms becomes more significant and the threshold is given by the full expression (4.21) .
The wavenumber increases with mo and hence makes the heat transport between the two cylinders more efficient and consequently the system is more stable. This stabilizing effect of the Coriolis force on the instability threshold resulting from heating the outer cylinder is illustrated by the broken line in figure 4 . The unbroken line in figure 4 shows the corresponding effect when heating is applied to the inside. However in this case the effect is much smaller because the rolls are now largely elongated along the z-direction and the associated Coriolis force is greatly reduced. Hence it is possible that this mode could be observed even when comparatively high angular velocities are employed.
The effect of a magnetic field applied parallel to the molecular alignment has also been studied and the results are shown in figure 5 . One observes that the results are very similar to those found in the planar configuration for the corresponding Rayleigh-Benard problem by Guyon and Pieranski [4] , Pieranski, Dubois-Violette and Guyon [5] and Velarde and Zuniga [1] . They show that for small field strengths the critical temperature difference ATc satisfies the empirical law where Ho is approximately 20 G, for a sample thickness of 5 mm, irrespective of the sign of the thermal gradient. Figure 5 indicates that our results are in good agreement with this relationship. As is shown in figure 5 the effect of the magnetic field is greater on the small wavenumber instability than on the other, the reason for this being as follows. The magnetic field exerts a torque on the director which always opposes any director perturbation, since it attempts to force the molecules to align parallel to the initial orientation. Thus when heating is from the inside the magnetic torque acts so as to increase the effect of ri, but when heating is from the outside it strengthens. the viscous torque f 2. Obviously this stabilizing effect is stronger when heating is from the inside than it is when heating is from the outside, since I r 1 I 5 [24] that the axis of the convection rolls align parallel to the axis of rotation whenever the Coriolis force is important, this being a consequence of the TaylorProudman theorem. On the other hand for a very tall annulus when the effect of the Coriolis force is negligible, Busse [25] 
